6-S-cysteinyl flavin mononucleotide-containing histamine dehydrogenase from Nocardioides simplex: molecular cloning, sequencing, overexpression, and characterization of redox centers of enzyme.
Histamine dehydrogenase from Nocardioides simplex is a homodimeric enzyme and catalyzes oxidative deamination of histamine. The gene encoding this enzyme has been sequenced and cloned by polymerase chain reactions and overexpressed in Escherichia coli. The sequence of the complete open reading frame, 2073 bp coding for a protein of 690 amino acids, was determined on both strands. The amino acid sequence of histamine dehydrogenase is closely related to those of trimethylamine dehydrogenase and dimethylamine dehydrogenase containing an unusual covalently bound flavin mononucleotide, 6-S-cysteinyl-flavin mononucleotide, and one 4Fe-4S cluster as redox active cofactors in each subunit of the homodimer. The presence of the identical redox cofactors in histamine dehydrogenase has been confirmed by sequence alignment analysis, mass spectral analysis, UV-vis and EPR spectroscopy, and chemical analysis of iron and acid-labile sulfur. These results suggest that the structure of histamine dehydrogenase in the vicinity of the two redox centers is almost identical to that of trimethylamine dehydrogenase as a whole. The structure modeling study, however, demonstrated that a putative substrate-binding cavity in histamine dehydrogenase is quite distinct from that of trimethylamine dehydrogenase.